In this study, the effect of raw oil prices and exchange rates on current account deficit of the Turkish Economy has been examined by investigating the short and long run relationship between the current account deficit of the Turkish Economy, raw oil prices (Brent oil prices) and exchange rates (USD/TRY). The Monthly Data between December 1991 and January 2016 were used in the study. The relationships between the variables were tested with the VAR (Vector Auto Regressive) Model. None of the series was found stable after the unit root tests, but it was observed that all the variables became stable when their first differences were taken. Firstly, an unrestricted VAR model was built to determine the long term relationship between the variables. After the long term relationship was found between the variables, the VECM (Vector Error Correction) Model was estimated in order to determine the short term relationship. A mutual granger causality relationship is detected between crude oil prices and current account deficit variables. No causality relationship is found between the other variables.
Introduction
In order to sustain the growth in the economy of a country, it is necessary to ensure the energy supply safety, which is the basic input. The fact that current account deficit is one of the basic macroeconomic fragilities of the economy in countries like Turkey increases the importance of the studies conducted and to be conducted on this topic covering the past 2 year-period when the energy prices went down.
In 1973, when the OPEC crisis happened, the USA, which was in the position of being the biggest economy of the world, covered 20% of total oil production, and covered 12% of its own oil demand by importing. It is observed that oil ranks first in the order of using the energy sources in the world (40%). The other energy sources following oil are coal (25%), natural gas (20%) and nuclear energy (7%) (Gürbüz, 2003, pp. 133-134) . It has been observed that the dependency on oil has increased in the past century, and a serious part of this demand with 2/5 belongs to the USA. It has also been observed that other developed economies in the world like European Union and Japan follow the USA. In addition, China, which is another fast-growing giant economy today, also needs oil at a great scale. Today, the dependency on oil has decreased with the inclusion of alternative renewable energy sources, and it is aimed that the use of energy sources, which have environmental costs, like oil and coal, is decreased.
There are studies conducted all over the world in order to increase the oil supply and to determine alternative sources. However, the uncertainties in the future growth targets of Canada in producing sand oil, the transition of the oil production activities of the USA to areas other than North America, the studies to develop the deep water areas of Brazil, and the sanctions applied to Russia especially by the European Union are important problems in this context. In addition, the Middle Eastern Region where the majority of the oil reserves of the world exist, mainly Iraq, having an ongoing war creates serious concerns about the safety of oil supply (IEA, 2014, p. 2) .
While there is the situation in which the majority of the oil exists in Middle East and the price of oil is determined by a union to which the countries of the region are members, the region is in the position of being the most unstable region in the world. Turkey is located nearby this problematic geographical area, and this causes very serious problems for Turkey both in terms of military, strategic and economic factors. The countries in the region are important export markets for Turkey; and on the other hand, these countries are among important energy supply points, which increases the size of the problem twice for Turkey.
Oil is one of the most important energy sources for Turkey as well as for the world, and the rating in the world among the primary energy consumption as of 2014 is as follows; oil 32.6%; natural gas 23.7%; coal 30%; nuclear energy 4,5%; hydroelectric 6.8%; and renewable energy 2.4%. In Turkey this rating is as follows; natural gas 34.9%; petrol 26.9%; coal 28.7%; hydroelectric 7.2% and renewable energy 2.3% (Turkish Petroleum Co., 2016).
In the study, short term and long term relations between monthly current deficit numbers for 1996-2016 period and the Brent oil prices and Dollar Exchange Rates will be investigated in Turkey scale. In the study conducted for this purpose, firstly, a literature scan has been conducted to examine the studies in which the relations between current account deficit, exchange rates and oil prices are investigated. Then, the latest developments in the recent period in the economy of Turkey have been investigated, and empirical examinations have been started, and the models formed for the variables are explained. In the last part of the study, the results obtained are evaluated, and a general conclusion is made.
The Developments in the Economy of Turkey in the Last Period
The influence of the global crisis, which happened as of mid-2007 especially in the USA because the sub-prime mortgaged credits were not paid back, started to influence Turkey as of the late quarter of 2008. As of this period, it is observed that the economy of Turkey went recession, and the growth in GDP was stable at 0.7% (Şahin, 2016, p. 275) . The downsizing was 4.8% in Turkey in 2009, and there was a growth at a great scale in 2010 in countries which had downsizing in 2009; however, the base effect also played a role in this growth. The economy of Turkey was released from the contractionary effects of the crisis on the GDP in 2010 and 2011 and grew at a rate of 9.2% and 8.8%, respectively (TOBB, 2014, p. 24) .
On the other hand, as of mid-2011, the Euro Crisis started to influence Turkey. In 2011-2013 periods, the world conjuncture was influenced by the European debt crisis, and the capital input slowed down, and therefore, together with the developments in domestic markets, the GNP growth regressed to half of the long-term average growth rate. This rate even regressed to 2.1% with the influence of this process and the growth investment expenses in 2012 together with the shrinkage in special consumption expenses. In 2013, the GDP grew at a rate of 4.2%, and especially the increase in the public expenses and the domestic demand that was enhanced with the special consumption expenses were influential in this growth (TSI; Turkish Statistical Institute, 2015) .
The growth rate in 2014 was limited with 2.9%. In 2015, on the other hand, the growth rate was 4%, and doubled the average growth rate of 28 EU member countries, which was 1.9 %. In addition, it is possible to claim that this growth stemmed from the fact that, despite the negative influences of the events in the countries around Turkey, and the failure in the expected enhancing in the Euro region, there was an increase in the extraneous demands (TOBB, 2014, pp. 24-25) .
In 27 th phase, which covers the most important stages in the import of Turkey because of covering the energy import issue-, the high-rate increase in this issue in recent period attracts attention, which is given in the table below. The "mineral fuels, oils, and the products obtained by distilling these, mineral ozocerites", which are included in this phase, decreased to 34 billion 835 million Dollars with a decrease of 31% in January-November period of 2015, and this amount was 50 billion 477 million Dollars in the same period in 2014.
The most important role in the decrease in import generally causes a decrease in the commodity prices in the world, and the high-rate decreases in the oil prices play important roles in specific terms. In the period in question, the Barrel of Brent-type crude oil, which progressed over 110 dollars in average in mid-2014, decreased to below 30 dollars in early 2016 with a constant decrease, which was never experienced before in the last 14 years. It is possible to claim that this decrease stemmed from more price activities without any regression in terms of foreign trade indices.
When the reflections of this situation to the economy of Turkey are considered, it is observed that Turkey paid money less than previous years at a rate of 31%; in other words, 15,6 billion dollars less for energy import in the first 11 months of 2015 (especially crude oil, and natural gas indexed to oil prices in the second row). In this way, the Current Account Deficit, which is one of the most important fragilities of the economy in Turkey, becomes narrower.
As it is observed in While the regression in energy prices made the situation of OPEC member countries, mainly Russia, where energy courses have great shares in the export, become difficult; it influenced the economies of countries that were dependent on natural gas and oil, like Turkey, in a positive manner. Turkey is experiencing the comfort of the decreases in energy prices in a medium where foreign currencies are increasing.
When Table 1 and Table 2 are examined it is observed that the export of Turkey has increased at a rate of 157, 6 billion $ despite the economic and political problems in our commercial partners and the failure of the expected growth in global economy, and has led to the limitation of the rate of the increase in the demands in Euro Region.
The import in 2014 regressed at a rate of 3.8% and was realized as 242.2 billion dollars. It is possible to claim that the decrease in oil prices and the normalization in gold import are influential in this regression. Depending on all these developments, the Current Account Deficit/GDP rate regressed to 5.8% in 2014 from 7.9% in the previous year, and this rate decreased to 5,3% when gold is excluded (OVP 2016 (OVP -2018 .
By 2015, the ongoing and slow uncertainty in the recovery in Euro Zone and at global level, political and economic developments in the geographical area nearby, the downwards movement in Euro/Dollar parity, and the decrease in oil prices created an income influence on our trade partners, and the export regressed to 143,9 billion $ in this year. When the import for the same period is considered, it is observed that the import level regressed to 207,1 billion $ showing an inclination to decrease when compared with the previous year due to the ongoing mild process in economic activities, and the developments in foreign Exchange Rates, and the regression in energy and commodity prices in 2015 when compared with the previous year (Medium Term Program 2016 -2018 . Depending on these developments, the Current Account Deficit was realized as 32,2 billion $ in 2015 (CBRT, February, 2016) .
When the Medium Term Program is considered, it is estimated that the Export will increase at an annual rate of 12.7%; and Import at a rate of 11,8% in the program period (2016) (2017) (2018) . In 2016,on the other hand, the export, which is expected to be 155,5 billion $,will reach 201,4 billion $ at the end of the period; and the import, which is expected to be 210,7 billion $ in 2016, will reach 273,2 billion $ at the end of the period. With the influence of the policy priorities in the abovementioned period such as increasing the export of commodities and services with high added value, and decreasing the dependency of the export and domestic manufacturing on import, it is aimed that the Current Account Deficit/GDP rate will be 3,9% in 2016; and this rate will regress to 3,5% at the end of this period.
With the assumption in the program targets that the oil prices will protect their inclination to decrease -although in a limited rate-in 2016, and depending on the developments in Exchange Rates, it is expected that the energy import will be 33 billion $ in 2016. It is also observed in the following table that the energy import rate will rise to 51,6 billion $ level with the influence of the predicted growth and oil prices (OVP 2016 (OVP -2018 . 
Literature Review
There are many studies in the literature conducted on the influences of oil prices on economy. If we classify these studies in certain groups, we can see that the majority of these studies have focused on the influences of oil prices on the increase in prices, and on economic growth (Berument & Tasci, 2002; Celik & Akgul, 2011; Oksuzler & Ipek, 2011; Aydin & Acar, 2011; Yaylali & Lebe, 2012; Catik & Karacuka, 2012; Catik & Onder, 2013; Gokce, 2013; Yalcin et al., 2014) . The issue of whether the increase in energy prices created inflationist influences or not has been investigated in these studies; and also, the influences of this situation on economic growth has been examined; and it has been concluded that generally the increase in energy prices has imitating influences on growth and increased the inflation in countries that imported energy.
In another study conducted by Afsar (2006) , it was concluded that the effect of oil prices on Current Account Balance increased even more in situations where there was higher growth rates. It was reported that the additional costs stemming from oil import depending on the increase in oil prices were influential in current account deficit. It is expected that the effect of oil prices on Current Account Balance will be more in developing countries like Turkey when the fact that these countries set more growth targets when compared with the developed countries is considered.
On the other hand, it is observed that there are similar findings claiming that there is a relation in the same direction between the oil prices and external deficit reported in limited number of studies in which foreign balance and net sizes like Current Account Deficit or Foreign Trade Balance are investigated (WB, 2014; Baffes et al., 2015) .
Altintas (2013), who conducted a study and investigated the relation between Foreign Trade and oil prices in 1987-2010 periods, concluded that a 1% increase in real oil prices would increase export at a rate of 0,2%. In another study that covered 1970-2010 periods, it was reported in multiple analyses that there was a positive correlation between the oil prices and the real export rates of Turkey (Rasmussen & Roitman, 2011) . In another study that was conducted in recent period, it has been revealed that the change in energy prices do not have a significant influence on the world foreign demand. In this context, the present studies do not vary according to the countries that export/import oil and focus on total influences (CBRT, 2015) .
In another study conducted by Culha et al. (2015) , the influence of the serious decrease observed in oil prices on commodity export rates of Turkey has been analyzed and 3 findings have been revealed. The first one is the fact that the negative influence of the decrease in oil prices on the growth of the country group that export oil is higher than the positive influence of it on countries that import oil. The second finding is the income flexibility of the export of Turkey to countries that export oil is extremely lower than the income flexibility of the countries that import oil. The last finding of the study shows that the net influence of the changes in oil prices on the export rates of Turkey is limited when the shares of the country groups in our export are considered.
It is possible to mention 3 basic references when the literature is investigated in terms of the competency of international reserves in covering the import of a country (Cinel, 2015, p. 134) . The first one is the fact that the reserves cover 35% of the annual import rates, which means international reserves, must be at a level that may cover the import of a country for 4,2 months (Triffin, 1960) . The second criterion claims that international reserves must cover the amount of import for nearly 4-6 months when the reserves cover the import at a rate of 30% -50% (Williamson, 1973) . The last criterion is the comparison of the reserve and the import for 3 months; and according to the criterion, which is still used by IMF to determine the international reserve competency of countries; it is adequate if the reserve level covers 25% of the annual import rate (Movchan, 2002, p. 4; Wijnholds & Kapteyn, 2001 ).
Wijnbergen (1987) conducted a study in which he used different policy tools under public budget limitations, Vol. 8, No. 11; 2016 and reported that fluctuating exchange rate, external shocks or domestic structural reforms were influential on public budget, and this situation had a "flipping effect" on the inflation and on the exchange rates.
The values of the reserves -as monthly import show-how many months a country is capable of covering import in case it cannot receive any foreign currency. Although the generally accepted rule is "three months", the reserves of many developing countries have reached to a level that may cover the import for durations that are much longer than 3 months. Another definition claims that the rate of the reserves to the commodities imported and to the service expenses shows how long a country can cover the inputs that are needed from the foreign markets by using only the existing financial sources.
Methodology
In this part of the study, the variables used in the study are given, and information on the method and on the results of the study is provided.
The Dataset and the Variables
In this study, the relation between the Current Account Deficit and Crude Oil Prices and foreign exchange rates has been determined by using the VAR (Vector Auto Regressive) Model. For this purpose, a detailed literature scan was made, and it has been determined that the Current Deficits sensitive to the changes in oil prices and exchange rates. The monthly data of the variables given in Table 3 below have been used in order to determine this situation. The study covers the monthly data between December 1991 and January 2016 period. The dataset used in the study and the explanations of it are provided in Table 3 . 
The Model and the Empirical Results
The model, which has been established for the purpose of measuring the relations between the variables, has been explained in this part.
The Model
There are a great number of time series analyses that may be used in determining the relations between macroeconomic variables. However, since the basic aim in this study is to measure the internal consistency between the variables and since no distinction may be made between variables as independent and dependent, classical time series analyses cannot be used. For this purpose, the VAR (Vector Auto Regressive) Model has been predicted in the study.
An unlimited VAR Model is a method that brings no limitations to the structural model, reveal the dynamic relations between the variables, and explains the macroeconomic relations between the time series and future predictions (Brooks, 2008, p. 290) .
A standard VAR model may be expressed as follows; 
When the disruptive error terms in the equation have the property of being White Noise, the disruptive terms in the Standard Model has zero average and stable variance (Kutlar, 2005, pp. 334-335) .
In time series that follow a random process, it is extremely important whether the series is stable or not. The series must be defined as stable or non-stable prior to the prediction of the VAR Model.
The graphics of the variables used in the study are given in Figure 1 .
When Figure 1 is examined it is observed that the levels of the series are not stable. When the levels of the series are not stable, the probability of facing Fake Regression Problem will increase in studies that will be conducted ijef.ccsenet.org International Journal of Economics and Finance Vol. 8, No. 11; 2016 with non-stable series. The variances and co variances of the series will not overlap within the study period, and the predictions will produce fake results. After the levels of the series are determined as not being stable with the graphics, it is necessary to apply the Unit Root Tests in order to determine at which level the series is stable. , 2004) . The time series' being stable is an important condition for the predictions towards the future. Because, when analyses are made with non-stable time series, the problem of Fake Regression may appear, and this will make a set of series seem as if it has a relation with another set of series (Ozata& Esen, 2010) . The testing of the variables in terms of being stable has been made with the Unit Root Test. The Enhanced Dickey-Fuller (ADF) and Phillips-Perron (PP) Tests have been used in the study as Unit Root Tests. The Unit Root Test results of the series are given in Table 2 . Table 4 is examined it is observed that all variables were not stable according to the ADF and PP Unit Root Test Results. When the first differences were taken, it was observed that they became stable. For this reason, the sets of series were used by taking their first differences.
The CointegrationTest
After it was determined that the variables used in the study were integrated at First Degree I (1), the cointegration Analyses must be made in order to determine the long-term relations of the variables. In order to determine whether there is a long-term relation between the series, the Johansen Analysis, which was developed In case the four criteria gave minimum value in the same delay, it was decided that the optimal lag length of the analysis was 2.
The length of the determined delay, and the Johansen Cointegration Test Results, Trace Test and Maximum Eigenvalue Test Results are given in Table 3 and Table 4 . When Table 5 is examined it is observed that the maximum eigenvalue statistics and the path statistics results are less than the critical value; and therefore, the hypothesis, which was established as "H 0 : There is no cointegration", was rejected; and it is concluded that there is at least one cointegrated vector among the variables. Since the calculated test statistics are less than the critical value, the hypothesis claiming that r≤1 and r≤2 has not been rejected. As a conclusion, it is observed that there is a balance between the Current Account Deficit, USD Dollar Exchange Rate and Brent Oil Prices in the long term in the mentioned period for the variables in question.
The Granger Causality Test
According to Engle and Granger (1987) , if there is at least one cointegrated vector among the variables, it will be more proper to perform a prediction based on VECM Model instead of the VAR Model for the prediction to detect the causality. It has been claimed that the deviations that may occur in the long run might be corrected with a prediction that is based on error correction model.
When a prediction is made with the Error Correction Model, the deviations in the cointegrating regression are shown with Error Correction Term (ECT), which is not included in the VAR Model but included in the VECM Model (Kozhan, 2010, pp. 105-106) . One of the basic advantages of the Error Correction Model is allowing using the short-term and long-term information in the series. Another advantage is allowing the avoidance of spurious regression that might appear between the dependent and independent variables (Sevuktekin & Nargelecekenler, 2010).
The equations of the Error Correction Term that will be predicted in this direction are as follows:
(4) The ECT t-1 in equations (3) and (4) are the delayed value of the Error Correction Term. λ 1 and λ 2 , which are the coefficients of the Error Correction Term show the return speed of the X and Y to balance relation. When there is a cointegration, the Granger Causality Tests are made by testing whether the a 1j coefficients in Equation (1), and the β 1j coefficients in Equation (2) are meaningful as groups; and by testing whether the λ 1 and λ 2 , which are the coefficients of the Standard F-Test and Error Correction Terms, are meaningful or not (Ö zata & Esen, 2010) .
International Journal of Economics and Finance Vol. 8, No. 11; 2016 The results of the Granger Causality Test, which was conducted to determine the short-term relation between the variables as based on the VECM Model, are given in Table 6 above. According to the causality results, A mutual relationship between current account deficit and crude oil prices was determined between the variables at 1% significance level in Granger terms. But there isn't any granger relations between the other variables.
In the further parts of the study, the Impulse-Response graphics of the variables will be examined, and their status against each other will be determined.
Impulse Response Analyses
The Impulse-Response Analysis is a technique established on structural shocks. If an X variable is not the reason of a Y variable, a standard deviation shock that will be applied on X will not have any influences on Y.
When the Impulse Response graphics are examined it is observed that Brent Oil reacted with decrease for nearly 8 periods in return for a 1 Standard Deviation Shock applied to the Current Account Deficit, and then the effect of the shock disappeared. The Dollar Foreign Exchange Rate, on the other hand, reacted to a shock with 1 Standard Deviation applied on the current deficit with an increase for 2 periods with a decrease for 4 periods; and then with a slighter increase for another 4 periods, and the effect of the shock disappeared after the 10 th period Figure 2 . Impulse response graphics The reactions of the Current Deficit and Dollar in return for a shock with 1 Standard Deviation applied on the Brent Oil are almost the same. The effect of the shock disappeared after a nearly 5-period decrease.
The Current Account Deficit reacted to 1 Standard Deviation shock applied on the Foreign Exchange Rate with a fast increase that lasted for 4 periods; however, it reacted with a fast decrease for nearly 3 periods, and then the effect of the shock given disappeared after 8 th period. Brent oil, on the other hand, firstly reacted with a fast decrease to the shock applied to the Dollar for 2 periods, which is contrary to the situation in current deficit, and then showed a fast increase for 3 periods, and then reacted with a decrease between the 5 th and 10 th periods, and the effects of the shock disappeared after the 10 th period.
The Variance Decomposition Result
Variance Separation expresses how much of a change in each variable stems from itself and how much of it stems from the other variables in percentages. Since the effects are shown as percentages, the total of the effects reach a value of 100 (Ö ztürk, 2008) .
In this part of the study, the Variance Separation results of the variables are given, and how much of the prediction error variance is determined by the variables and how much of it is determined by the other variables will be given. The Variance Decomposition Results of the Crude Oil Prices are given in Table 8 . It is observed that nearly 30.53% of the Oil Prices is explained by Current Account Deficit, and the USD currency has nearly no effects. Vol. 8, No. 11; 2016 variances. The Causality Results in Granger, which was conducted before, and the cointegration Analysis Results confirm each other.
The Results and Evaluations
The short-term and long-term relation between the Current Account Deficit, which is one of the important problems of developing countries, and the Exchange Rates and Oil Prices, which are in interaction in theory, has been examined by making use of Time Series Analysis Techniques. The VAR Model has been used in the study, and the long-term relation between the variables has been examined with Johansen cointegration analysis. A long-term relation has been determined between the variables. When the fact that the changes in Exchange Rates and Oil Prices are reflected to the Current Deficit with a 2-3 year delay is considered, the result obtained is consistent with the theory.
The short-term relation between the variables has been investigated with the Causality Analysis developed by Granger; A mutual granger causality relationship is detected between crude oil prices and current account deficit variables. No causality relationship is found between the other variables. When Granger Causality test results are evaluated, it is found that crude oil prices and current account deficit affects each other in the short run.
When we look at the Impulse-Response Graphics of the series, it has been observed that the effects of the shocks with 1 Standard Deviation applied on the series disappear in the short-term. When the variance decomposition results are examined it is observed that the Prediction Error Variances of almost all of the series are explained by themselves in the short-term; however, it has also been determined that the rate of being explained by the other variables increase in the long-term.
The normalization of the Current Deficit, which is the most important fragility of the economy of Turkey, is no doubt parallel to the decreasing of the Foreign Trade Deficit to the lowest levels possible. The decreases in the oil prices in recent periods pose an opportunity in this sense for the Economy of Turkey, and it is possible to decrease the Foreign Trade Deficit; and therefore, the Current Accounts Deficit. However, the possibility of the increase in prices is not far. For this reason, it is necessary to convert the present situation into an advantage in export by providing cheap energy; and the opportunity of transferring it into productive investments must be benefited well.
